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Abstract 

Background Few studies have examined the effectiveness of telephone smoking cessation interventions by sever‑
ity of behavioral health symptoms. Using data from a telephone counseling study, we examined whether abstinence 
rates varied by level of behavioral health symptoms.

Methods The parent study recruited adults who smoke cigarettes (N = 577) referred by mental health providers at six 
Veterans Health Administration facilities. Participants were randomized to specialized telephone counseling (inter‑
vention) or state Quitline referral (control). Participants completed assessments at baseline and 6 months, includ‑
ing the BASIS‑24, a self‑report measure of behavioral health symptoms and functioning. We used the BASIS‑24 median 
to dichotomize participants as having high or low scores. The primary outcome was 30‑day self‑reported abstinence 
at 6 months. We compared groups on outcomes by logistic regression and performed an interaction effect analysis 
between treatment assignment and groups.

Results At baseline, those with high behavioral health symptoms scores reported heavier nicotine dependence 
and more sedative and/or antidepressant use, compared to participants with low behavioral health symptoms. 
At 6 months, participants with low behavioral health symptoms scores in the intervention reported higher rates 
of 30‑day abstinence compared to those in the control arm (26% vs 13%, OR = 2.3, 95% CI = 1.8, 2.9). People with high 
behavioral health symptoms scores reported no difference in 30‑day abstinence between the treatment assignments 
at 6 months (12% vs. 13%, OR = 1.1, 95% CI = 0.6, 2.0).

Conclusions Only participants with low behavioral health symptoms scores reported higher abstinence rates 
in the intervention compared to the state Quitline. Future research can examine alternative approaches for people 
with worse mental well‑being and functioning.

Trial registration The parent study is registered at www. clini caltr ials. gov NCT00724308.

Keywords Smoking cessation, Telephone counseling, Mental health

Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom‑
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

BMC Public Health

*Correspondence:
Sarah Swong
sarah.swong@nyulangone.org
Full list of author information is available at the end of the article

http://www.clinicaltrials.gov
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-16975-z&domain=pdf


Page 2 of 8Swong et al. BMC Public Health         (2023) 23:2190 

Introduction
Smoking remains a leading cause of preventable death. 
People with mental illness smoke 40% of all cigarettes 
in the United States and experience excess smoking-
related mortality and morbidity [1, 2]. Observational 
research has established that people with serious men-
tal health problems, including those with serious men-
tal illness (SMI, e.g. psychotic disorders, schizophrenia, 
and bipolar disorder) and people with severe psycho-
logical or mental distress, are more likely to smoke 
cigarettes, thus making these patients an important 
target for cessation interventions [3–7]. Heavier nico-
tine dependence [8], lower distress tolerance [9], and 
acute psychological distress reactivity [10] have been 
proposed mechanisms underlying difficulty quitting 
and higher rates of relapse among people with mental 
illness who smoke.

Contrary to prevalent beliefs among health profes-
sionals, people with mental health disorders can and 
are motivated to quit [11]. Cessation likely does not 
negatively impact mental health outcomes and may in 
fact improve psychological symptoms [12, 13]. Thus, 
determining effective cessation interventions for people 
who smoke with worse mental well-being and function-
ing should be a high priority for clinicians and public 
health researchers.

Evidence-based interventions, including counseling 
and cessation medications, are effective in the general 
population as well as for people with serious mental 
illness, though less evidence on the efficacy of these 
interventions exists for people with reported psycho-
logical or mental distress [14–16]. Proactive approaches 
to recruitment and telephone counseling in particu-
lar are effective in people who smoke with post-trau-
matic stress disorder (PTSD) and those with SMI [12, 
17–19]. However, the question remains whether the 
characteristics of the telephone treatment received 
may impact abstinence outcomes differently depending 
on the extent of a person’s reported mental well-being 
and functioning. Are all forms of telephone counseling 
equally effective for patients with mental health diag-
noses? This secondary data analysis is based on a ran-
domized clinical trial comparing an intensive telephone 
care coordination program to state Quitline counseling 
among veterans who smoke and receive mental health 
services at Veterans Health Administration (VA) facili-
ties. This paper examines whether abstinence outcomes 
in this population differed by Behavior and Symptom 
Identification Scale (BASIS-24) scores, which measure 
levels of mental well-being and functioning among pop-
ulations in mental health clinics, as well as others [20].

Methods
The TeleQuit Mental Health study tested a specialized, 
multi-session telephone smoking cessation program for 
mental health patients who smoke (N= 577) referred by 
mental health providers at six VA facilities in the North-
east [21, 22]. Any patient seen in the mental health clin-
ics was eligible for referral via electronic medical record 
(EMR) consult, a 10–15 s process linked to a tobacco use 
clinical reminder. Providers were encouraged to refer 
all people who smoke regardless of desire to quit. Other 
eligibility criteria included having access to a telephone, 
having a mailing address, and having smoked cigarettes 
in the past 30 days. Referred patients were mailed a wel-
come packet with information about the study. Study 
staff called patients up to 5 times to screen and enroll 
participants. Participants were randomized to receive 
either a) multi-session (up to 9 calls) telephone cessation 
counseling designed for patients with a mental health 
diagnosis or b) warm transfer via three-way call to the 
Quitline in their state. All participants were offered ces-
sation medications (nicotine replacement therapy [NRT] 
or bupropion) and mailed a self-help educational packet.

The intervention group was randomized to receive 
counseling from a VA counselor trained to work with 
people who have a mental health diagnosis. The VA 
counselors followed a proactive counseling and relapse-
sensitive scheduling protocol created specifically for the 
study. The content of sessions was based on motivational 
interviewing and problem-solving therapy that addressed 
topics such as motivation, comorbid mental health symp-
toms, coping strategies, medication usage, and relapse 
prevention. The counselors were trained to proactively 
discuss the relationship between mental health symp-
toms and smoking, and to help participants identify men-
tal health-related smoking triggers and coping strategies. 
The VA counselors also provided ongoing coordination of 
smoking cessation medications from a VA prescriber and 
placed notes in the medical record alerting each patient’s 
referring mental health provider about the patient’s 
smoking cessation progress. VA counseling involved 
pre-quit planning (1–6 sessions, 30–60  min each) and 
post-quit follow-up sessions that followed a manual for 
consistency and fidelity monitoring (0, 1, 3, 7, 14, 21, and 
30  days after their quit date at 10–15  min per session). 
By comparison, participants randomized to state Quit-
line counseling received a “warm transfer” to their state 
Quitline via a three-way call initiated by a research assis-
tant to begin the counseling process. After the three-way 
call, study staff were not involved in Quitline counseling, 
which offered standard service that varied state-to-state 
in terms of the typical number of counseling sessions 
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(ranging from 1 to 6), typical length of first session (rang-
ing from 20 to 45  min), and typical length of follow-up 
sessions (ranging from 10 to 20 min), as described in the 
protocol paper for the randomized control trial [22].

Participants completed telephone assessments at 
baseline, 2  months, and 6  months. Behavioral health 
symptoms and functioning were measured at baseline 
using BASIS-24, a 24-item measure that has been vali-
dated across race/ethnicity, in outpatient settings, and in 
patients with schizophrenia [23–26]. BASIS-24 is not a 
direct measure of either serious mental illness or psycho-
logical/mental distress. BASIS-24 is a measure of mental 
well-being and functioning among populations in mental 
health clinics. It broadly measures behavioral health and 
functioning across six subscales: Depression/functioning, 
interpersonal relationships, psychosis, substance abuse, 
emotional lability, and self-harm. While there are no cut-
off scores or quartiles used to categorize patients using 
BASIS-24 scores in the literature, having higher scores 
likely indicates worse mental well-being and function-
ing within a clinical patient population [27]. Thus, we 
categorized participants scoring at or above the overall 
BASIS-24 score median as having worse overall mental 
health well-being and functioning or a high behavioral 
health symptoms score (n = 264) and those scoring below 
the median as having better overall mental health well-
being and functioning or a low behavioral health symp-
toms score (n = 263). As psychotic disorders partially 
comprise serious mental illnesses, we additionally ran 
analyses using the BASIS-24 psychosis subscale median 
as the cutoff score and found similar results for primary 
and secondary outcomes (data not shown). We chose the 
analyses using the overall BASIS-24 score as the cutoff 
with the understanding that smoking abstinence out-
comes for participants with high BASIS-24 scores may 
reasonably reflect outcomes for patients with serious 
mental health challenges.

We examined 30-day self-reported smoking abstinence 
at 6-months as our primary outcome. Non-respondents 
at 6 months were treated as people who smoke. We had 
three secondary outcomes: engagement with cessation 
treatment at 6  months, which included receipt of tele-
phone counseling, self-reported use of cessation medica-
tions, and a 24-h quit attempt. For secondary outcomes, 
we treated non-respondents as not having engaged with 
cessation treatment at 6 months (i.e., no telephone coun-
seling, not actively using cessation medications, and 
no ≥ 24 h quit attempts made).

We compared demographic, health, and smoking char-
acteristics at baseline between the two groups, defined as 
high vs. low scores of behavioral health symptoms. Wil-
coxon’s rank-sum test was used for continuous variables 

and Chi-square or Fisher’s exact test for categorical vari-
ables. Next, logistic regression was used to compare 
groups on primary and secondary outcomes, adjusting 
for baseline cigarettes per day and clustering by site. For 
each outcome, we tested for an interaction effect between 
treatment assignment and behavioral health symptoms 
score category (high vs. low). Finally, we performed mul-
tivariable logistic regression to determine the factors 
associated with high behavioral health symptoms and 
functioning scores, and report findings as adjusted odds 
ratios (AOR) with 95% confidence intervals (CIs). All 
statistical tests were 2 sided with P < 0.05 indicating sta-
tistical significance. Analyses were performed with SAS, 
version 9.4 (SAS Institute Inc).

Results
We describe demographic, health, and smoking charac-
teristics by behavioral health symptoms score category 
at baseline in Table  1 (see end of document). Partici-
pants with high vs. low scores of behavioral health symp-
toms were similar in most demographic characteristics. 
The study population across both groups was predomi-
nantly male, mostly Black or white, and not Hispanic/
Latino, with a mean age of 53 years old. In both groups, 
participants smoked an average of 16 cigarettes per day 
and were “very motivated” to quit smoking. However, 
compared to those with low behavioral health symptoms 
scores (i.e., better mental well-being and functioning), 
those with high scores were significantly more likely to 
have heavier nicotine dependence (% reporting smok-
ing within 5 min of waking in the morning; 40% vs. 27%), 
were more likely to report current sedative/sleeping pill 
use (18% vs. 8%, p < 0.01) and current antidepressant use 
(53% vs. 35%, p < 0.0001).

At 6  months, participants with low behavioral health 
symptoms scores reported long-term abstinence rates 
that were not significantly different from those with 
high behavioral health symptoms scores (20% vs 13%), 
as shown in Table  2. However, we found an interaction 
effect between behavioral health symptoms scores and 
treatment assignment. At 6  months, participants with 
low behavioral health symptoms scores in the special-
ized, multi-session telephone smoking cessation program 
were more likely to report 30-day abstinence compared 
to participants with low behavioral health symptoms 
scores referred to a state Quitline (26% vs 13%, OR = 2.3, 
95% CI = 1.8, 2.9). Participants with low behavioral health 
symptoms scores in the intervention arm were also more 
likely to have made a quit attempt longer than 24  h at 
6 months compared to those who received the state Quit-
line referral (62% vs 49%, OR = 1.7, 95% CI = 1.2, 2.5) 
(Table 3).
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Table 1 Baseline characteristics in participants with high vs. low behavioral health symptoms scores

Baseline characteristic Low (N = 263) Low % High (N = 264) High % p value*

Age in years, mean 53.8a ‑ 53.3b ‑ 0.49

Male gender 249 95 238 90

Race 0.46

 American Indian/Alaska Native/Asian 6 2 4 2

 White 134 51 140 53

 Black or African American 97 37 83 31

 More than one race 13 5 17 6

 Missing 13 5 20 8

Hispanic ethnicity 0.05

 Hispanic or Latino 40 15 58 22

 Not Hispanic or Latino 222 84 205 78

Education 0.19

 High school grad or less 106 40 115 44

 Associate’s degree/Some college 115 44 121 46

 4‑year college graduate or higher 42 16 28 11

Marital status 0.70

 Married/living with partner 79 30 77 29

 Separated/divorced/widowed 112 43 122 46

 Never married 71 27 65 25

Cigarettes per day, mean

 How many cigarettes do you smoke per day? 15.5c 17.1d 0.09

Time to first cigarette  < 0.01

 Within 5 min 72 27 106 40

 6–30 min 88 33 89 34

 31–60 min 46 17 27 10

 After 60 min 55 21 41 16

Quit attempt in last year 154 59 152 58 0.82

Plan to quit smoking 0.21

 Within the next 30 days 188 71 177 67

 Not within the next 30 days 72 27 86 33

Motivation to quit 0.08

 Not at all motivated 4 2 1 0

 Just a little motivated 15 6 29 11

 Somewhat motivated 86 33 87 33

 Very motivated 158 60 146 55

Current alcohol/substance use

 Alcohol 74 28 86 33 0.27

 Cannabis 16 6 28 11 0.06

 Cocaine 0 0 3 1 0.25

 Amphetamine stimulates 1 0 2 1 0.99

 Sedatives/sleeping pills 20 8 47 18  < 0.01

 Opioids 3 1 9 3 0.14

Past/current use of bupropion 43 16 49 19 0.50

Past/current use of NRT 122 46 136 52 0.24

Current use of antidepressants 92 35 140 53  < .0001

Degree of support of others for quitting 0.03

 Not at all supportive 23 9 38 14

 A little supportive 24 9 13 5

 Somewhat supportive 49 19 61 23

 Very supportive 164 62 150 57

NRT Nicotine Replacement Therapy
* We used Wilcoxon’s rank-sum test for continuous variables and Chi-square or Fisher’s exact test for categorical variables
Standard Deviations: a12, b11, c11, d12
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By contrast, we observed no significant difference 
in 30-day abstinence among participants with high 
behavioral health symptoms scores between the treat-
ment groups at 6  months (12% vs. 13%, OR = 1.1, 95% 
CI = 0.6, 2.0). There was also no difference between treat-
ment arms among people with high behavioral health 
symptoms scores in the percent of individuals making 
at least one ≥ 24  h quit attempts at 6  months (56% vs. 
59%, OR = 0.9, 95% CI = 0.6,1.3). Notably, people with 
high behavioral health symptoms scores in the interven-
tion arm made greater use of telephone counseling than 
those in the control arm (51% vs. 33%, OR = 2.3, 95% CI 
[1.3, 4.3]. We did not observe an interaction effect in 
the relationship between treatment condition and use 
of telephone counseling or NRT/bupropion at 6 months 
(Table 3).

On multivariable analysis (Table 4), we found that His-
panic/Latino ethnicity (OR 1.7, 95% CI [1.0, 2.7]), current 
sedative/sleeping pill use (OR 2.1, 95% CI [1.1, 3.7]), cur-
rent cannabis use (OR 2.0, 95% CI [1.0, 4.1]), and current 
antidepressant use (OR 1.7, 95% CI [1.2, 2.5]) were inde-
pendently associated with having high behavioral health 
symptoms and functioning scores. In general, a greater 
degree of support from others for quitting was associ-
ated with lower odds of having high behavioral health 

symptoms and functioning scores (Not at all supportive 
as referent; A little supportive OR 0.3 [0.1, 0.8]; Some-
what supportive OR 0.9 [0.4, 1.7]; Very supportive OR 
0.5 [0.3, 1.0]). Similarly, a greater time to first cigarette 
upon waking was associated with lower odds of having 
high behavioral health symptoms and functioning scores 
(Within 5 min considered referent; 6–30 min OR 0.7 [0.5, 
1.2]; 31–60  min OR 0.4 [0.2, 0.8]; After 60  min OR 0.6 
[0.3, 1]).

Discussion
This study examines the effectiveness of an intensive 
telephone intervention for smoking cessation com-
pared to referral to the state Quitline among mental 
health patients who smoke referred by mental health 
providers at six VA facilities. We found similarities in 
many demographic characteristics at baseline, includ-
ing self-reported race, ethnicity, income, educational 
attainment, motivation to quit, nor number of cigarettes 
smoked per day. Regarding differences, people with high 
behavioral health symptoms scores reported heavier 
nicotine dependence and were more likely to report 
current use of sedatives, sleeping pills, and/or antide-
pressants at baseline. We found a significant interac-
tion effect between behavioral health symptoms scores 

Table 2 Self‑reported abstinence at 6 months in participants with high vs. low behavioral health symptoms scores

CI Confidence Interval, OR Odds Ratio (adjusting for baseline cigarettes per day and site clustering)
* P value for interaction term. Participants were considered abstinent at 6-month follow-up if they reported not having smoked any cigarettes in the prior 30 days. We categorized 
participants as high vs. low behavioral health symptoms scores based on whether they were below or above the median score on the BASIS-24 subscale at baseline

Specialized n/N Specialized % Quitline n/N Quitline % OR 95% CI p-value*

Behavioral health 
symptoms scores

0.03

 Low 32/125 26 18/138 13 2.3 1.8, 2.9  < 0.01
 High 15/121 12 18/143 13 1.1 0.6, 2.0 0.79

Table 3 Cessation treatment use at 6 months in participants with high vs. low behavioral health symptoms scores

CI Confidence Interval, OR Odds Ratio (adjusting for baseline cigarettes per day and site clustering)
* P-value for interaction term. Participants were considered abstinent at 6-month follow-up if they reported not having smoked any cigarettes in the prior 30 days. 
NRT = nicotine replacement therapy. We categorized participants as high vs. low behavioral health symptoms scores based on whether they were below or above the 
median score on the BASIS-24 at baseline

Specialized n/N Specialized % Quitline n/N Quitline % OR 95% CI p value*

Telephone counseling 0.81

 Low 60/125 48 36/138 26 2.7 0.8, 9.3 0.10

 High 62/121 51 47/143 33 2.3 1.3, 4.3 0.01
NRT/buproprion 0.19

 Low 73/125 58 71/138 51 1.3 1.0, 1.7 0.05

 High 71/121 59 87/143 61 0.9 0.5, 1.6 0.73

Quit attempt > 24 h 0.03
 Low 78/125 62 68/138 49 1.7 1.2, 2.5 0.01
 High 66/121 55 85/143 59 0.9 0.6, 1.3 0.35
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and treatment assignment. People with low behavioral 
health symptoms scores in the specialized counseling 
arm were significantly more likely to report 30-day absti-
nence at 6 months and to have made a quit attempt com-
pared to people with low behavioral health symptoms 
scores in the state Quitline counseling arm. People with 
high behavioral health symptoms scores did not have 
significantly different abstinence outcomes and did not 
differ in the likelihood of having made a quit attempt at 
6 months based on treatment assignment.

The significant interaction effect between behavioral 
health symptoms score level and treatment assignment 
has several implications. It adds nuance to existing 
research that suggests mental health patients ben-
efit from intensive, specialized telephone interven-
tions [21, 22]. In our study, we found that people who 
smoke with low behavioral health symptoms scores 
benefited significantly more from an approach that 
included multiple sessions, relapse-sensitive timing, 
and customization for mental health patients. People 
with high behavioral health symptoms scores did not 
demonstrate higher cessation rates with this inten-
sive approach. Thus, a multivariable analysis was per-
formed to identify barriers to smoking cessation in 
this cohort. Higher behavioral health symptoms and 

functioning scores were independently associated with 
Hispanic/Latino ethnicity, as well as current antide-
pressant, cannabis, and/or sedative/sleeping pill use. In 
addition, lower social support for quitting and shorter 
time to first cigarette, which suggests higher nicotine 
addiction, were associated with higher odds of having 
high behavioral health symptoms. This suggests peo-
ple who smoke with high behavioral health symptoms 
scores may have had cessation needs that were not 
addressed by the specialized counseling program and 
thus need a different approach that accounts for use of 
non-tobacco substances, lower degrees of social sup-
port, and heavier nicotine dependence. Additionally, 
the specialized counseling approach may not have been 
sufficient to address more severe behavioral health 
symptoms. Integrated care, which involves deliver-
ing treatment for tobacco use and psychiatric care in 
a single clinical setting, has been found to be effective 
for patients with PTSD and may be a model for peo-
ple who smoke with high behavioral health symptoms 
scores [28]. Finally, the relationship between Hispanic/
Latino ethnicity and higher behavioral health symp-
toms is not clear and may warrant future research. 
Regarding secondary outcomes, it is notable that the 
participants with high behavioral health symptoms and 
functioning scores did engage in telephone counseling 
at significantly higher rates in the intervention group 
compared to those in the control group. This suggests 
that they have significant motivation to quit and per-
haps responded favorably to certain qualities of the 
intervention, such as VA-based delivery or considera-
tion of comorbid mental health diagnoses.

There are several limitations to consider. A secondary 
data analysis is by nature limited by the data collection 
from the parent study, which relied on self-reported 
abstinence. BASIS-24 is well-regarded as a measure 
of behavioral health symptoms and functioning, but 
a cutoff point for defining categorically a high behav-
ioral health symptoms score has not been validated 
in the literature. Thus, our use of the overall BASIS-
24 score median as a cutoff score to compare patient 
groups by their level of mental well-being and func-
tioning requires further evaluation longitudinally, and 
in other clinical and research settings. In addition, only 
approximately 10% of eligible patients were referred to 
the parent study, thus raising the question of selection 
bias among referring providers in favor of people whom 
they may perceive to be more likely to quit. Finally, the 
study examined a veteran population that was over-
whelmingly male, so the results may not be generaliz-
able to non-veterans and/or females.

Table 4 Multivariable analysis of baseline characteristics 
associated with high behavioral health symptoms scores

CI Confidence Interval, OR Odds Ratio

OR 95% CI p value

Gender (reference is male) 1.4 0.7, 2.8 0.38

Hispanic ethnicity
 Not Hispanic or Latinx Reference

 Hispanic or Latinx 1.7 1.0, 2.7 0.04
Cigarettes per day 1.0 1.0, 1.0 0.56

Time to first cigarette
 Within 5 min Reference

 6–30 min 0.7 0.5, 1.2 0.20

 31–60 min 0.4 0.2, 0.8 0.01
 After 60 min 0.6 0.3, 1.0 0.07

Current alcohol/substance use
 Sedatives/sleeping pills 2.1 1.1, 3.7 0.02
 Cannabis 2.0 1.0, 4.1 0.05
Current use of antidepressants 1.7 1.2, 2.5 0.01
Degree of support of others for quitting
 Not at all supportive Reference

 A little supportive 0.3 0.1, 0.8 0.02
 Somewhat supportive 0.9 0.4, 1.7 0.67

 Very supportive 0.5 0.3, 1.0 0.05
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Conclusions
Further research to explain different smoking cessation 
patterns between people with low behavioral health 
symptoms scores and high behavioral health symptoms 
scores is needed. Qualitative evidence may provide fur-
ther insight into what aspects of the specialized inter-
vention were particularly beneficial for people who 
smoke with better mental well-being and functioning 
and less efficacious for people who smoke with worse 
mental well-being and functioning. Understanding the 
nuances in cessation patterns among people who smoke 
with mental health diagnoses will inform cost-effective, 
evidence-based public health decisions.

Abbreviations
BASIS‑24  24‑Item Behavior and Symptom Identification Scale
OR  Odds ratio
CI  Confidence interval
SMI  Serious mental illness
PTSD  Post‑traumatic stress disorder
VA  Veterans Association
EMR  Electronic medical record
NRT  Nicotine replacement therapy

Acknowledgements
The authors would like to thank the National Institute on Aging, the NYU 
Medical Student Training in Aging Research Program (MSTAR), and NYU Lan‑
gone’s Division of Geriatric Medicine and Palliative Care. We’d also like to thank 
Tucker Morgan for his support in the statistical analyses.

Authors’ contributions
SS was the primary author of the manuscript. SES was lead author of the parent 
study and was a major contributor in writing this manuscript. AN performed 
statistical analysis. ESR, DS were contributing authors on the parent study and 
provided substantial revisions. OES additionally provided substantial revisions.

Funding
This secondary analysis was funded by the National Institute on Aging’s 
Summer Research Training in Aging for Medical Students (T35AG050998). The 
TeleQuit Mental Health trial was funded by the U.S. Department of Veterans 
Affairs Health Services Research and Development Quality Enhancement 
Research Initiative (#SDP 07–034).

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the Institutional Review Boards and Research and 
Development Committees at the participating VA sites and carried out accord‑
ing to the guidelines and regulations of human subjects research of the IRBs. 
Informed consent was obtained from all subjects.

Consent for publication
N/A.

Competing interests
The authors declare no competing interests.

Author details
1 New York University Grossman School of Medicine, New York, NY 10016‑6402, 
USA. 2 Department of Population Health, New York University Grossman 

School of Medicine, New York, NY, USA. 3 University of Massachusetts School 
of Medicine, Worcester, MA, USA. 4 Department of Medicine, VA New York 
Harbor Healthcare System, New York, NY, USA. 

Received: 17 July 2023   Accepted: 12 October 2023

References
 1. Substance Abuse and Mental Health Services Administration. Adults with 

mental illness or substance use disorder account for 40 percent of all 
cigarettes smoked. Rockville, MD: Substance Abuse and Mental Health 
Services Administration; 2013.

 2. Ziedonis D, Hitsman B, Beckham JC, et al. Tobacco use and cessation in 
psychiatric disorders: national institute of mental health report. Nicotine 
Tob Res. 2008;10(12):1691–715.

 3. Pettey D, Aubry T. Tobacco use and smoking behaviors of individuals with 
a serious mental illness. Psychiatr Rehabil J. 2018;41(4):356–60.

 4. National Institute on Drug Abuse. Do people with mental illness and 
substance use disorders use tobacco more often? National Institute on 
Drug Abuse website. Updated May 2022. Accessed December 14, 2022. 
https:// nida. nih. gov/ publi catio ns/ resea rch‑ repor ts/ tobac co‑ nicot ine‑e‑ 
cigar ettes/ do‑ people‑ mental‑ illne ss‑ subst ance‑ use‑ disor ders‑ use‑ tobac 
co‑ more‑ often

 5. Sung HY, Prochaska JJ, Ong MK, et al. Cigarette smoking and serious 
psychological distress: a population‑based study of California adults. 
Nicotine Tob Res. 2011;13(12):1183–92.

 6. Kock L, Brown J, Cox S, et al. Association of psychological distress with 
smoking cessation, duration of abstinence from smoking, and use of 
non‑combustible nicotine‑containing products: a cross‑sectional popula‑
tion survey in Great Britain. Addict Behav. 2023;138: 107570.

 7. Michal M, Wiltink J, Reiner I, et al. Association of mental distress with 
smoking status in the community: results from the Gutenberg health 
study. J Affect Disord. 2013;146(3):355–60.

 8. Cosci F, Pistelli F, Lazzarini N, et al. Nicotine dependence and psychologi‑
cal distress: outcomes and clinical implications in smoking cessation. 
Psychol Res Behav Manag. 2011;4:119–28.

 9. Veilleux JC. The relationship between distress tolerance and ciga‑
rette smoking: a systematic review and synthesis. Clin Psychol Rev. 
2019;71:78–89.

 10. Siegel A, Korbman M, Erblich J. Direct and indirect effects of psycho‑
logical distress on stress‑induced smoking. J Stud Alcohol Drugs. 
2017;78(6):930–7.

 11. Sheals K, Tombor I, McNeill A, et al. A mixed‑method systematic review 
and meta‑analysis of mental health professionals’ attitudes toward 
smoking and smoking cessation among people with mental illnesses. 
Addiction. 2016;111(9):1536–53.

 12. Schwindt R, Hudmon KS, Knisely M, et al. Impact of tobacco quitlines on 
smoking cessation in persons with mental illness: a systematic review. J 
Drug Educ. 2017;47(1–2):68–81.

 13. Taylor GM, Lindson N, Farley A, et al. Smoking cessation for improving 
mental health. Cochrane Database Syst Rev. 2021;3(3):CD013522.

 14. Centers for Disease Control and Prevention. Evidence‑based cessa‑
tion services can help make quit attempts more successful. Centers for 
Disease Control and Prevention website. Updated May 2021. Accessed 
December 23, 2022. https:// www. cdc. gov/ globa lheal th/ stori es/ 2021/ 
evide nce‑ based‑ cessa tion‑ servi ces‑ can‑ help‑ make‑ quit‑ attem pts‑ more‑ 
succe ssful. html

 15. Roberts E, Eden Evins A, et al. Efficacy and tolerability of pharmacother‑
apy for smoking cessation in adults with serious mental illness: a system‑
atic review and network meta‑analysis. Addiction. 2016;111(4):599–612.

 16. Hawes MR, Roth KB, Cabassa LJ. Systematic review of psychosocial smok‑
ing cessation interventions for people with serious mental illness. J Dual 
Diagn. 2021;17(3):216–35.

 17. Rogers ES, Fu SS, Krebs P, et al. Proactive tobacco treatment for smokers 
using Veterans administration mental health clinics. Am J Prev Med. 
2018;54(5):620–9.

https://nida.nih.gov/publications/research-reports/tobacco-nicotine-e-cigarettes/do-people-mental-illness-substance-use-disorders-use-tobacco-more-often
https://nida.nih.gov/publications/research-reports/tobacco-nicotine-e-cigarettes/do-people-mental-illness-substance-use-disorders-use-tobacco-more-often
https://nida.nih.gov/publications/research-reports/tobacco-nicotine-e-cigarettes/do-people-mental-illness-substance-use-disorders-use-tobacco-more-often
https://www.cdc.gov/globalhealth/stories/2021/evidence-based-cessation-services-can-help-make-quit-attempts-more-successful.html
https://www.cdc.gov/globalhealth/stories/2021/evidence-based-cessation-services-can-help-make-quit-attempts-more-successful.html
https://www.cdc.gov/globalhealth/stories/2021/evidence-based-cessation-services-can-help-make-quit-attempts-more-successful.html


Page 8 of 8Swong et al. BMC Public Health         (2023) 23:2190 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 18. Japuntich SJ, Hammett PJ, Rogers ES, et al. Effectiveness of proactive 
tobacco cessation treatment outreach among smokers with serious 
mental illness. Nicotine Tob Res. 2020;22(9):1433–8.

 19. Hammett PJ, Japuntich SJ, Sherman SE, et al. Proactive tobacco treat‑
ment for veterans with posttraumatic stress disorder. Psychol Trauma. 
2021;13(1):114–22. https:// doi. org/ 10. 1037/ tra00 00613.

 20. Cameron IM, Cunningham L, Crawford JR, et al. Psychometric proper‑
ties of the BASIS‑24© (Behaviour and Symptom Identification Scale‑
Revised) Mental health outcome measure. Int J Psychiatry Clin Pract. 
2007;11(1):36–43.

 21. Rogers ES, Smelson DA, Gillespie CC, et al. Telephone smoking‑cessation 
counseling for smokers in mental health clinics: a patient‑randomized 
controlled trial. Am J Prev Med. 2016;50(4):518–27.

 22. Rogers E, Fernandez S, Gillespie C, et al. Telephone care coordination 
for smokers in VA mental health clinics: Protocol for a hybrid type‑2 
effectiveness‑implementation trial. Addict Sci Clin Pract. 2013;8(1):7.

 23. Eisen SV, Normand SL, Belanger AJ, et al. The revised Behavior and 
Symptom Identification Scale (BASIS‑R): reliability and validity. Med Care. 
2004;42(12):1230–41.

 24. Niv N, Cohen AN, Mintz J, et al. The validity of using patient self‑
report to assess psychotic symptoms in schizophrenia. Schizophr Res. 
2007;90(1–3):245–50.

 25. Eisen SV, Gerena M, Ranganathan G, et al. Reliability and validity of the 
BASIS‑24 Mental Health Survey for Whites, African‑Americans, and Lati‑
nos. J Behav Health Serv Res. 2006;33(3):304–23.

 26. Eisen SV, Wilcox M, Leff HS, et al. Assessing behavioral health outcomes 
in outpatient programs: reliability and validity of the BASIS‑32. J Behav 
Health Serv Res. 1999;26(1):5–17.

 27. Tarescavage AM, Ben‑Porath YS. Psychotherapeutic outcomes measures: 
a critical review for practitioners. J Clin Psychol. 2014;70(9):808–30.

 28. McFall M, Saxon AJ, Malte CA, et al. Integrating tobacco cessation into 
mental health care for posttraumatic stress disorder: a randomized con‑
trolled trial. JAMA. 2010;304(22):2485–93.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1037/tra0000613

	The effectiveness of a telephone smoking cessation program in mental health clinic patients by level of mental well-being and functioning: a secondary data analysis of a randomized clinical trial
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


